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Epitome 

(57) [Abstract] __ 
[Technical problem] It is comparatively easy and the mechanical optical switch 
the joint error excelled [ optical switch ] small that the configuration 
suitable for low cost- izat ion was also in properties, such as transmission loss, 
is obtained. 

[Means for Solution] While locating a recursion reflector in the close outgoing 
radiation optical paths 32 and 34 of light, an optica I -path change is made to 
perform in the mechanical optical switch which performs an optical-path change 
by locating in the above-mentioned close outgoing radiation optical paths 31-34 
by turns V character- 1 ike recursion reflector 10a and W character-like recursion 
reflector 20a which were formed beforehand by changing the shape of a reflex of 
the recursion reflector. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The mechanical optical switch characterized by making it make an 
optica I -path qhange perform by locating in the above-mentioned close outgoing 
radiation optical path by turns the V character- 1 ike recursion reflector and W 
character-l Ike recursion reflector which were formed beforehand in the 
mechanical optical switch which performs an opt lea I -path change by changing the 
shape of a reflex of the recursion reflector while locating a recursion 
reflector m the close outgoing radiation optical path of light. 
LGIaim 2] The mechanical optical switch characterized by performing an 
optica I -path change by locating by turns the 1st movable reflective member which 
forms a V character-l ike recursion reflector, and the 2nd movable reflective 
member which forms a W character-l ike recursion reflector on said optical oath 
in claim 1. ^ 

[Claim 3] The mechanical optical switch characterized by performing an 
optica I -path change by forming a V character-l ike recursion reflector and a W 
character-l Ike recursion reflector in one set-type movable reflective member 
rUr ?°vmg this set-type movable reflective member in claim 1 
[Claim 4] It IS the mechanical optical switch characterized by forming mutually 
[turn to the same direction and ] both the V character- 1 ike recursion reflector 
of said set-type movable reflective member, and the W character-l ike recursion 
r?T together with the direction of a laminating In claim 3. 
LCI aim 5] The^mechanical optical switch characterized by making the same field 
as the reflector in which two reflectors located in the both-sides edge in claim 
4 among four reflectors which form a W character-l ike recursion reflector form a 
V character-l ike recursion reflect9r. 

[Claim 6] It is the mechanical optical switch characterized by being formed so 
that the V character-l ike recursion reflector of said set-type movable 
reflective member and a W character-like recursion reflector may turn to [ both 
J the different direction mutually in claim 3 and it may be located on the same 
field. 

[Claim 7] It is the mechanical optical switch which said set-type movable 
reflective member IS plate-like in claim 6, and is both characterized by the 
thing by which a V character-l ike recursion reflector is formed in the end side 
face, and for which the W character-l ike recursion reflector is formed In the 
the opposite side face. 

[Claim 8] The mechanical optical switch characterized by locating a V 
character-l Ike re9ursion reflector and a W character-l ike recursion reflector by 
turns on said optical path in claims 1-6 by carrying out both^ay migration of 
said set-type movable reflective member. 

[Claim 9] The mechanical optical switch characterized by locating a V 
character-like recursion reflector and a W character-l ike recursion reflector by 
turns on said optical path by rotating said set-type movable reflective member 
in claims 1-7. 

[Claim 10] The mechanical optical switch characterized by locating a V 

character-like re9ursion reflector and a W character-l ike recursion reflector by 

turns on said optical path in claims 1-9 by carrying out the migration drive of 

?n! •^®?7?y?u "lovable reflective member with a stepping motor. 

[Claim 11] The mechanical optical switch characterized by having arranged said 

both set-type movable reflective members and stepping motors on the same side 

and connecting both through a driving mechanism in claim 10. 

LCIaim 12J The mechanical optical switch characterized by using a spur gear as 

said driving mechanism m claim 11. m e < ao 
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[Claim 13] the mechanical optical switch characterized by locating said optical 
path in a line in parallel on the same flat surface, boiling it, respectively, 
and optical coupling being carried out to an optical-f iber-transmission way in 
claims 1-12. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the change of an 
optical-f iber-transmission way or optical sender-receiver-terminal equipment, 
concerning the mechanical optical switch which changes the transmission 
direction of I ight. 
[0002] 

[Description of the Prior Art] Although it has a part for mechanical moving part 
in order that a mechanical optical switch may change the transmission direction 
of light, the principle is widely used from modification of the transmission 
root, the change of a terminal unit, etc. by that it is simple and comparatively 
cheap in optical communication, especially the optical communication using an 
optical-f iber-transmission way. ( 

[0003] Drawing 8 shows an example of the conventional mechanical optical switch. 
The optical switch shown in this drawing is a thing of a method which changes an 
optical path using a mirror (light reflex mirror), and is constituted using the 
radar clutter member 80 and the movable reflective member 90. 
[0004] The radar clutter member 80 has the 1st and 2nd reflector 81 and 82 which 
opens the include angle of a right angle (90 degrees) in the shape of V 
character mutually though nothing. The V character- 1 ike reflectors 81 and 82 of 
this right angle form the recursion reflector which reflects incident light lA 
and 2A in the opposite direction of return by return. That is, recursion 
reflection to which the optical paths 31 and 33 of incident light 1A and 2A and 
the optical paths 32 and 34 of outgoing radiation light IB and 2B become 
parallel is performed. Each optical paths 31^34 are optical paths in optical 
free propagation space, and are usually put in order in parallel on the same 
flat surface. Optical association of each optical paths 31-34 is carried out on 
the optical-fiber-transmission way arranged in the predetermined location, 
respect i ve I y, respect i ve I y. 

[0005] The movable reflective member 90 has mutually the 1st and 2 reflectors 91 
and 92 which close the include angle of a right angle (90 degrees) in the shape 
of reverse V character though nothing, this movable reflective member 90 is 
attached in the point of a cantilever 95 — having — the upper and lower sides 
— it is held movable. A cantilever 95 moves between two locations of a top and 
the bottom for the movable reflective member 90 by the suitable machine driving 
means. 

[0006] When the movable reflective member 90 moves to a bottom location, as 
shown in (a), only the radar clutter member 80 is located on the close outgoing 
radiation optical path 31 - 34, and the recursion reflector of the shape of V 
character by the 1st and the 2nd reflector 81 and 82 is formed. In this case, 
sequential reflection is carried out in the 1st reflector 81 and the 2nd 
reflector 82, and outgoing radiation of the incident light 1A of an optical path 
31 is carried out to an optical path 34. Moreover, sequential reflection is 
carried out in the 2nd reflector 82 and the 1st reflector 81. and outgoing 
radiation of the incident light 2A of an optical path 33 is carried out to an 
optical path 32. 

[0007] On the other hand, when the movable reflective member 90 comes to a top 
location, as shown in (b). a radar clutter member and the 80 movable reflective 
member 90 are located on the above-tnentioned close outgoing radiation optical 
path 31 - 34. and the recursion reflector of the shape of W character by both 
the members 80 and 90 is formed in it. This W character- 1 ike recursion reflector 
Is formed of the V character-like recursion reflective section by the 1st 
reflector 81 by the side of the radar clutter member 80. and the 1st reflector 
91 by the side of the movable reflective member 90, and the V character- 1 ike 
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recursion reflective section by the 2nd reflector 82 by the side of the radar 
clutter member 80, and the 2nd reflector 92 by the side of the movable 
reflective member 90. 

[0008] In this case sequential reflection is carried out in the 1st reflector 
8] by the side of the radar clutter member 80. and the 1st reflector 91 by the 
fl^Q of the movable reflective member 90, and outgoing radiation of the incident 
light lA of an optical path 31 is carried out to an optical path 32. Moreover 
sequential reflection is carried out in the 2nd reflector 82 by the side of the 
radar clutter member 80, and the 2nd reflector 92 by the side of the movable 
reflective member 90, and outgoing radiation of the incident light 2A of an 
optical path 33 is carried out to an optical path 34. Thus, optical switch 
actuation which changes and exchanges the optical paths 32 and 34 of outgoing 
radiation light IB and 2B Is performed. 

[9009] Since the mechanical optical switch mentioned above has the incident 
light ways 31 and 33 and the outgoing radiation optical paths 32 and 34 in a 
same side, it has the advantage that the degree of freedom on arrangement is 
t'fP-.!?"''® 't '5 advantageous to a miniaturization. 
[0010] 

[Problern(s) to be Solved by the Invention] Although the movable reflective 
member 90 is moved and an optical path is changed in the conventional mechanical 
optical switch mentioned above, the change must be performed so that the 
location of the outgoing radiation optical paths 32 and 34 may not be changed 
Alth9ugh optical coupling of the outgoing radiation optical paths 32 and 34 is 
. carried out to the optical -fiber-transmission way positioned beforehand, if the 
location of the outgoing radiation optical paths 32 and 34 is changed, an error 
(error) wi 11^ arise in association with an optica I -fiber-transmission way. If 
this joint error becomes large, transmission loss wilt Increase, and optical 
transmission will be Intercepted when the worst. 

[0011] In order to make the above-flientioned joint error small, it is necessary 
to position mutually the radar clutter member 80. the movable reflective member 
90, and an opt lea I -fiber-transmission way correctly. It Is necessary to keep 
highly precise the relative precision between both on the need of forming the 
recursion reflector of the shape of W character which reflects incident light 1A 
and 2A in the opposite direction of return of the direction of incidence by 
return correctly, as much as possible especially about the radar clutter member 
80 and the movable reflective member 90. However, if it is going to make high 
degree of accuracy and high stability position the movable reflective member 90 

lu ®° movable mechanically to the radar clutter member 80. the problem 
that there are many need parts of alignment adjustment, it is as complicated as 
an erector, and cost becomes high will arise. Furthermore, although the 
sufficient high degree of accuracy and the stability also for the machine drive 
system to which the movable reflective member 90 is moved are required, this 

i"^^ ^^o^t complication of a process, and high cost-lzation. 
[0012] Drawing 9 shows the location gap d condition of outgoing radiation light 
IB produced by relative-position gap of the above-mentioned movable reflective 
member 90. When the location gap delta x of x directions (longitudinal direction 
of space) produces (a) in this drawing, When location gap deltay of the 
direction (the vertical direction of space) of y produces (b) and the rotation 
gap deltathetaz centering on z directional axis (perpendicular direction of 
space) produces (c), (d) shows the case where the rotation gap deltathetax 
centering on x directional axes produces (e). respectively, when the rotation 
gap deltathetaz centering on y directional axis arises, it is shown in this 
drawing — as -- relative-position gap (deltax. delta y, deltathetaz, 
deltathetay) of various modes between the movable reflective member 90 and the 
radar clutter member 80 — being generated — the any — although — the big gap 
a IS brought about in the location or direction of outgoing radiation light IB 
by which recursion reflection was carried out. And this gap d brings about a 
property fall called transmission loss increase. 

[00133 This invention was made in view of the above problems, and that purpose 
IS comparatively easy and is to offer the mechanical optical switch the joint 
error excelled [ optical switch ] small that the configuration suitable for low 
^SSl-TJ^^t'O" properties, such as transmission loss. 

[0014] 

[Means for Solving the Problem] The means by this invention is characterized by 
making it make an optica I -path. change perform in the mechanical optical switch 
which performs an optica I -path change by locating in the above^entioned close 
outgoing radiation optical path by turns the V character-like recursion 
reflector and W character- 1 ike recursion reflector which were formed beforehand 
by changing the shape of a reflex of the recursion reflector while it locates a 
^aaV^I'?? ''®^'?ctor in the close outgoing radiation optical path of light. 
L00|5] The mechanical optical switch the joint error excelled [ optical switch ] 
small the above-mentioned means and that the configuration which was 

comparatively easy and was suitable for low cost- izat ion was also in properties 
such as transmission loss, can be obtained. Furthermore, in this invention, the 
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following means are offered as a desirable mode of the above-mentioned means. 
[0016] That Is. the above-mentioned optica I -path change can be made to perform 
by locating by turns the Ist movable reflective member which forms a V 
character-like recursion reflector, and the 2nd movable reflective member which 
forms a W char acter-T ike recursion reflector on the above-mentioned optical 
path. Moreover, a V character- 1 ike recursion reflector and a W character- 1 ike 
recursion reflector, can be formed in one set-type movable reflective member, and 
it can be made to carry out also by moving this set-type movable reflective 
member. 

[0017] Both the V character-! ike recursion reflector of the above-mentioned 
set-type movable reflective member and a W character- 1 ike recursion reflector 
can turn to the same direction, and can form it together with the directjon of a 
laminating mutual ly. In this case, two reflectors located in that both-sides 
edge among four reflectors which form a W character- 1 ike recursion reflector can 
be formed in the same field as the reflector which forms a V character- 1 ike 
recursion reflector. 

[0018] The V character-! ike recursion reflector of the above-mentioned set-type 
movable reflective member and a W character- 1 ike recursion reflector may be 
formed so that the different direction may be turned to [ both ] mutually and it 
may be located on the same side. For example, while forming a V character-like 
recursion reflector in the end side face of a pi ate- 1 ike set-type movable 
reflective member, it is good to form a W character- 1 ike recursion reflector in 
t!ie the opposite side face. 

[0019] What is necessary is to round-trip-move or just to rotate the 
above-mentioned set-type movable reflective member, in order to locate a V 
character- 1 ike recursion reflector and a W character-! ike recursion reflector by 
turns on the above-mentioned optical path. The stepping motor whjch can be 
driven by open loop control as the migration driving means is suitable. Although 
a stepping motor has detent torque, this detent torque brings about the 
effectiveness of holding the positioning condition of a movable reflective 
member to stab i I ity. 

[0020] Thin shape- izat ion of an optical switch can be achieved by arranging both 
a set-type movable reflective member and a stepping motor on the same field, and 
connecting both through a driving mechanism. As a driving mechanism in this 
case, the spur gear is suitable. 

[0021] The means of this invention mentioned above is suitable for the 
mechanical optical switch of the type with which the above-mentioned optical 
path is located In a line in parallel on the same flat surface, and optical 
coupling of each is carried out to an optica I -fiber-transmission way. 
[0022] . . 

[Embodiment of the Invention] Drawing 1 shows the 1st example of the mechanical 
optical switch by this invention. In this drawing, in (a), the top view which 
looked at the close outgoing radiation optical paths 31-34 of a lightwave signal 
from the bottom, and (b) show an A-A sectional view, and (c) shows an important 
section perspective view, respectively. 

[0023] The mechanical optical switch shown in this drawing is constituted using 
the actuator (both-way driving means) 41 which locates by turns the 1st movable 
reflective member 10 which has V character- 1 ike recursion reflector 10a. the 2nd 
movable reflective member 20 which has W character-! ike recursion reflector 20a. 
and both the reflective members 10 and 20 on the close outgoing radiation 
optical path 31-34, The close outgoing radiation optical paths 31-34 are optical 
paths in optical free propagation space, and they are arranged so that it may 
usually stand in a line in parallel on the same flat surface. Optical 
association of each optical paths 31-34 is carried out on the 
optica I -fiber-transmission way (illustration abbreviation) arranged in the 
predetiermined location, respectively, 

[0024] The 1st movable reflective member 10 forms V character-! ike recursion 
reflector 10a which reflects incident light 1A and 2A in the opposite direction 
of return by return according to the 1st and 2nd reflector 11 and 12 which opens 
the include angle of a right angle (90 degrees) in the shape of V character 
mutually though nothing. The 2nd movable reflective member 20 forms W 
character-! ike recursion reflector 20a which consists of the two V 
character-! ike recursion reflective sections according to the 1-4th reflectors 
21-24 arranged in the shape of W character at an angle of a right angle (90 
degrees). In this case, about two reflectors 21 and 24 located in the both-sides 
edge of W character- 1 ike recursion reflector 20a among the reflectors 21-24 of 
the 2nd movable reflective member 20, the same field as two reflectors 11 and 12 
which make V character-! ike recursion reflector 10a of the 1st movable 
reflective member 10 is made. 

[0025] Between the locations of two upper and lower sides is moved with the 
actuator 41 of a linear drive mold by the 1st and 2nd movable reflective member 
10 and 20 both mentioned above, an actuator 41 — for example, electromagnet ism 
— it is constituted using a solenoid etc. and both-way migration of the 
above-mentioned members 10 and 20 is carried out up and down. 
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[0026] Drawing 2 shows switching of the above-mentioned mechanical optical 
switch. The above-mentioned mechanical optical switch operates as an optical 
switch which changes the optical paths 32 and 34 of outgoing radiation light IB 
and 2B by turns by locating the 1st and 2nd movable reflective member 10 and 20 
by turns on an optical path 31 - 34, as it is indicated in (b) as (a), (a) shows 
a condition when V character- 1 ike recursion reflector 10a of the 1st movable 
reflective member 10 is located on an optical path 31-34. In this condition, 
recursion reflection is carried out In reflectors 11 and 12, and outgoing 
radiation (IB) of the incident light 1A of an optical path 31 is carried out on 
an optical path 34. Moreover, recursion reflection is carried out in reflectors 
12 and 11. and outgoing radiation (2B) ,of the Incident light 2A of an optical 
path 33 Is carried out on an optical path 32. Outgoing radiation light IB on 
each outgoing radiation optical path 32 and 34 and 2B are led to the 
opt lea I -fiber-transmission way located In the point of the optical paths 32 and 
34, respectively. The opt lea I -fiber-transmission way Is arranged beforehand In 
the location which carries out optical coupling to the above-mentioned optical 
paths 31-34. (b) shows a condition when W character- 1 ike recursion reflector 20a 
of the 2nd movable reflective member 20 is located on an optical path 31 - 34. 
In this condition, recursion reflection is carried out In reflectors 21 and 22, 
and outgoing radiation (IB) of the incident light 1A of an optical path 31 is 
carried out on an optical path 32. Moreover, recursion reflection is carried out 
in reflectors 23 and 24, and outgoing radiation (2B) of the incident light 2A of 
an optical path 33 is carried out on an optical path 34. Also in this case, 
outgoing radiation light IB on each outgoing radiation optical path 32 and 34 
and 2B are led to the opt lea I -fiber-transmission way located In the point of 
those optical paths 32 and 34, respectively. By making the above (a) and two 
conditions of (b) change mechanically with an actuator 41. optical switch 
actuation which changes the optical paths 32 and 34 of outgoing radiation light 
IB and 2B by turns is performed. 

[0027] Here, the V character- 1 ike recursion reflector located on an optical path 

31 - 34 in the condition of (a) is beforehand formed in the 1st movable 
reflective member 10, Similarly, the W character- 1 Ike recursion reflector 
located on an optical path 31 - 34 in the condition of (b) is beforehand formed 
in the 2nd movable reflective member 20. Therefore, an optical path is 
temporarily positioned to the 1st movable reflective member 10, and since the 
configuration of recursion reflector 20a Is correctly maintained to It, the 2nd 
movable reflective member 20 can mitigate the effect by location gap about the 
degree of freedom which is three. That is. since change does not arise in the 
configuration of the recursion reflectors 10a and 20a which each movable 
reflective members 10 and 20 form in each even if location gap arises in the 
movable reflective members 10 and 20, the situation where big location gap 
arises in the outgoing radiation optical paths 32 and 34 is avoidable. Thereby, 
a joint error can offer the mechanical optical switch which was small excellent 
in properties, such as transmission loss. Next, the detail is given. 

[0028] Drawing 3 Illustrates the behavior of the outgoing radiation optical 
paths 32 and 34 when location gap arises In the above-mentioned movable 
reflective members 10 and 20. In this drawing, (a) shows the case where the 
location gap delta x of x directions arises. In this case, location gap of the 
outgoing radiation optical paths 32 and 34 is not produced at all. (b) shows the 
case where the rotation gap deltathetaz centering on z directional axis arises. 
In this case, since the configuration (90 degrees) of a recursion reflector does 
not change, as for a close outgoing radiation optical path, parallel are 
maintained. Since the Include angle between reflectors shifts from 90 degrees, 
it becomes Impossible on the other hand, to maintain parallel in the case of the 
conventional movable reflector mentioned above. For such a reason, by this 
Invention, even if the rotation gap deltathetaz arises, compared with the 
former, gap of an optical path can be suppressed to min. (c) shows the case 
where the rotation gap deltathetax centering on x directional axes arises. Since 
the configuration of a recursion reflector does not change in this case, either, 
x components serve as parallel light. However, although it has the include angle 
of z component when. the effect of the inclination of deltathetax is seen from a 
reflector, it cancels by two reflection and outgoing radiation light returns to 
the same place. 

[0029] Although optical coupling of the outgoing radiation optical paths 32 and 
34 is carried out to the optical-fiber-transmission way positioned beforehand, 
if even recursion reflection is performed correctly, even if it may carry out 
the parallel displacement of the optica I -path location a little, the direction 
of an optical path will not change. Since It does not say that location gap is 
expanded as it goes previously if the direction does not change, optical paths 

32 and 34 do not produce a joint error which is accompanied by big transmission 
loss. Moreover, alignment correction is easy if only location gap to a parallel 
direction becomes. 

[0030] Drawing 4 shows the important section of the 2nd example of this 
invention. In the 1st example mentioned above, although two movable reflective 
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members 10 and 20 were used, a mechanical optical switch consists of this 2nd 
example using one set-type movable reflective member 51 united with the detail 
parti 

[0031] V character- 1 ike recursion reflector 10a and W character-like recursion 
reflector 20a turn [ members / 51 / both / set-type movable reflective ] to the 
same direction, and it is mutually formed in them together with the direction of 
a laminating. V character-like reflector 10a is formed in the thickness part of 
the top one half of a member 51. and the 1st and 2nd reflector 11 and 12 which 
faces this part aslant at an angle of a right angle (90 degrees) is formed. W 
character- like reflector 20a is formed in the thickness part of the bottom one 
half of a member 51. and the 1st which makes the two V character- 1 ike recursion 
reflective sections - the 4th reflector 21-24 are formed in this part. If this 
set-type movable reflective member 51 is used, two movable reflective members 10 
and 20 currently used for said 1st example can be gathered on one components, 
and, thereby, assembly and an alignment process can be made to increase the - 
efficiency of and simplify further. 

[0032] Moreover, it can form in the same field as two reflectors 11 and 12 which 
make V character- 1 ike recursion reflector 10a about two reflectors 21 and 24 
located in the both-sides edge among four reflectors 21-24 which form W 
character- 1 ike recursion reflector 20a. Therefore, about the reflectors 11, 12, 
21, and 24. it is process lb le as one reflector. This is convenient when 
simplifying manufacture of the reflective member 51. 

[0033] Drawing 5 shows the 3rd example of this invention. As shown in (a), the 
pi ate- like set-type movable reflective member 52 arranged so that V 
character- 1 ike recursion reflector 10a and W character- 1 ike recursion reflector 
20a might be located on the same side is used for the mechanical optical switch 
of this example. As for this set-type movable reflective member 52, V 
character- 1 ike recursion reflector 10a is formed in that end side face, and W 
character- 1 ike recursion reflector 20a is formed in the other end side face 
rotated 180 degrees from there. That Is, both the reflectors 10a and 20a are 
formed so that the the opposite direction may be turned to mutually on the same 
flat surface. This set-type movable reflective member 52 has a superficial 
configuration, and since it is monotone, it has the advantage that production is 
easy. 

[0034] As shown in (b), the above-mentioned set-type movable reflective member 
52 is connected with revolving-shaft 42a of the rotation actuator 42. and is 
rotated 180 degrees along the same flat-surface top as the close outgoing 
radiation optical paths 31-34. Thereby, as shown in (c) or (d), V character- 1 ike 
recursion reflector 10a and W character- 1 ike recursion reflector 20a can be 
located by turns on the close outgoing radiation optical path 31 - 34. 
[0035] The stepping motor is used for the above-mentioned rotation actuator 42. 
Although this SUTEPPIN motor carries out the rotation drive of the movable 
reflective member 52 with the travel of 1 for the integer of 180 degrees, at the 
time of a rotation halt, the detent torque holding that halt location (include 
angle) arises. This detent torque brings about the positioning effectiveness of 
making the above-mentioned movable reflective member 52 standing it still to 
stability In an orientation. 

[0036] In addition, it is not necessary to necessarily form the V character- 1 ike 
recursion reflector of a set-type movable reflective member, and a W 
character- 1 ike recursion reflector in a the opposite side face, and they turn to 
[ both ] the different direction mutually, and should just be located on the 
. same side. 

[0037] Drawing 6 shows the 4th example of this invention. In this example. V 
character-like recursion reflector 10a and W character- 1 ike recursion reflector 
20a are located by turns on the close outgoing radiation optical path 31-34 by 
rotating the set-type movable reflective member 51 shown in drawing 1 . In this 
case, the rotation drive of the movable reflective member 51 is carried out a 
core [ the direction of an optical axis of optical paths 31-34 ]. The rotation 
actuator 42 which used the stepping motor performs a rotation drive. Since a 
stepping motor has detent torque as mentioned above, it can hold the halt 
location of the movable reflective member 51 to stability. 
[0038] Drawing 7 shows the 5th example of this invention. As shown in this 
drawing, in this example, both the stepping motors 421 as an actuator made to 
rotate the tabular set-type movable reflective member 52 shown in drawing 5 and 
this movable reflective member 52 are arranged on the same side. The stepping 
motor 421 and the movable reflective member 52 are connected through the spur 
gear 422.423 which makes a rotation driving mechanism. 420 shows the 
installation base of each part material (423 421- 52). In this example, there is 
an advantage that the whole can be constituted in a thin shape, by arranging the 
movable ref lectivis member 52 and the motor 421 on the same field. 
[0039] As mentioned above, although this Invention was explained based on the 
^typical example, various modes are possible for this invention also besides 
having mentioned above. For example, various configurations are possible for the 
set-type reflective member which forms the recursion reflector of the shape of 
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the shape of V character, and W character in one also besides having mentioned 
above. 
[0040] 

[Effect of the Invention] According to this invention, It is comparatively easy 
and the mechanical optical switch the joint error excelled [ optical switch ] 
smalt that the configuration suitable for low cost- izat ion was also in 
properties, such as transmission loss, can be obtained. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It Is the top view, sectional view, and important section 
perspective view showing the 1st example of the mechanical optical switch by 
this invention. 

[Drawing 2] It is drawing showing switching of the mechanical optical switch 
shown in drawing 1 . 

[Drawing 3] It is drawing which illustrates the behavior of an outgoing 
radiation optical path when location gap of a member arises with the 

mechanical optical switch of this invention. 

[Drawing 4] It is the perspective view and sectional view showing the important 
section of the 2nd example of this invention. 

[Drawing 5] They are the perspective view showing the configuration and 
actuation of the 3rd example of this invention, a side elevation, and a top 
view. 

;Dr awing 6] It is the side elevation showing the 4th example of this invention. 
.Drawing 7] It is the side elevation showing the 5th example of this invention. 
.Drawing 8] They are the top view showing the conventional mechanical optical 
switch, a sectional view, and a perspective view. 

[Drawing 9] It is drawing showing the location gap condition of the outgoing 
radiation light produced by relative-position gap of a movable reflective member 
with the conventional mechanical optical switch. 
[Description of Notations] 

IA, 2A Incident light 

IB, 2B Hikaru Idei 

10 1st Movable Reflective Member 

10a V character- 1 ike recursion reflector 

11 12 The 1st and 2nd reflector which makes a V character- 1 ike recursion 
reflector 

20 2nd Movable Reflective Member 

20a W character-like recursion reflector 

21-24 The 1st which makes a W character- 1 ike recursion reflector - the 4th 
reflector 

31 33 Incident light way 

32 34 Outgoing radiation optical path 

41 Actuator (Both-way Drive) 

42 Actuator (Rotation Drive) 
42a Revolving shaft 

420 Instal lation Base 

421 Stepping Motor 
422. 423 Spur gear 

51 52 Set-type movable reflective member 

80 Radar Clutter Member (Former) 

81 82 Reflector 

90 Movable Reflective Member (Former) 
91-92 Reflector 
95 Canti lever 
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DRAWINGS 
[Drawing 1] 

[Drawing 2] 

[Drawing 3] 

[Drawing 4] 

[Drawing 5] 

[Drawing 6] 

[Drawing 7] 

[Drawing 8] 
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